Two-colour two-laser techniques have unambiguously proved that photolysis of the o-/p-(chloromethyl)benzyl radical leads to the sequential two-photon generation of o-/pxylylene from a,aA-dichloro-o-/p-xylene.
obtained. According to the literature, 3 they were assigned to 2a (with a maximum at 330 nm) and o-xylylene (3a) (maximum at 360 nm, e max = 3 3 10 3 dm 3 mol 21 cm 21 ), 4 generated through one-and two-photon processes, respectively.
When irradiating with a 266 nm laser it is useful to place a beam diffuser (which eliminates 'hot' spots in the laser beam) close to the sample in order to get a better observation of monophotonic transients. 5 Actually, a new spectrum obtained under these conditions showed a higher ratio of radical 2a to the two photon intermediate, 3a (Fig. 1) .
To confirm the radical nature of the transient at 330 nm, oxygenated samples were examined, showing that, while the band at 330 nm was quenched at close to the diffusion controlled limit (see insert Fig. 1 ), the lifetime of the transient at 360 nm appeared insensitive to the presence or absence of oxygen (data not shown).
Furthermore, to study the photobehaviour of 2a, two-colour two-laser flash photolysis experiments 6 were carried out using 266 nm laser pulses (20 mJ pulse 21 ) to photolyze 1a and a 308 nm excimer laser (90 mJ pulse 21 ) to irradiate 2a. The two pulses were typically separated by ca. 2.5 ms, a time sufficiently long that the irradiation of excited states of 1a by the 308 nm laser is impossible. We note that 1a is transparent at 308 nm. That the benzyl radical 2a can be the precursor of o-xylylene is clearly demonstrated by comparing the spectra obtained upon irradiation with the first and the second laser (Fig. 2) . The permanent and irreversible bleaching of the transient with a maximum at 330 nm was concurrent with the jump of the band with a maximum at 360 nm.
Thus, it seems clear that 2a photolyzes to o-xylylene, and a mechanism for the photogeneration of o-xylylene from a,aAdichloro-o-xylene is shown in Scheme 1; while triplet 1a may or may not produce o-xylylene, it is clear that there is no need to invoke this undetected process.
On the other hand, laser flash photolysis of deaerated 1.5 mm solutions of a,aA-dichloro-p-xylene (1b) in cyclohexane at 266 nm (with a beam diffuser) yielded the transient absorption spectrum shown in Fig. 3 . Irradiation of oxygenated samples showed that the band at 320 nm was quenched at close to the diffusion controlled limit, but the lifetime of the transient at 290 nm appeared to be insensitive to the presence of oxygen. Thus, the band at 320 nm can be assigned to the p-(chloromethyl)benzyl radical (2b) by comparison with the band of the p-methylbenzyl radical in solution. 7 On the other hand, the band at 290 nm is assigned to p-xylylene in accordance with literature data. 8 At first glimpse, the formation of p-xylylene from 1b appeared to be more efficient than the generation of o-xylylene from 1a, even if both dihalides were photolyzed under the same conditions [compare curve (b) in Fig. 1 and the transient in Fig. 3 ]. However, this could also reflect a different molar extinction coefficient of both xylylenes. Although e max of 3b has not been reported, electronic spectra calculated for xylylenes 9 indicate that a much higher intensity should be expected for the absorption of the para than for the ortho derivative. To establish the nature of the process leading to radical 2b and p-xylylene, an investigation of the effects of light intensity on the relative intensity of their signals was carried out by attenuating the laser beam with a set of calibrated neutral density filters. Inserts (a) and (b) in Fig. 3 show that there is a linear relationship between the formation of 2b and the laser power, while a parabola is obtained in the case of 3b; thus, the evidence supports a one-photon process for the benzylic radical and a two-photon process for p-xylylene.
The photobehaviour of radical 2b was studied by using twocolour two-laser experiments; the 266 nm laser was used to generate this radical, which was further irradiated with pulses from the 308 nm laser. That 2b can be the precursor of 3b is clearly demonstrated by comparing traces obtained for both transients (Fig. 4) . Thus, the bleaching at 320 nm was coincident with the jump at 290 nm. Based on this evidence the mechanism for the photogeneration of p-xylylene from a,aAdichloro-p-xylene is also that of Scheme 1.
In summary, this work has demonstrated that benzyl radicals are the key light absorbing transients in the two-photon generation of o-and p-xylylenes from the corresponding dichloroxylenes.
J. C. S. thanks the National Sciences and Engineering Research Council of Canada for support. Spanish DGICYT (MAM, Project no. PB94-0539) and Spanish Ministry of Education (EFS, Grant) are gratefully acknowledged. 
Notes and References

